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# >r ^ > ^ v - xotj y m Lmfta&nzft svjvm & 
®*^y htsita^y-^^ - KJca^-rsi^&wiSii-rs 

mmmmzuy? f^- Ktc»?-sz. t^#ti:ts«fi. 
mm e tfrss^fg 207^^-^^ mm* - & k# - ^ - m * =e y (z>h$t# 

[*M!©fi&niifc«i!i!] 
[0001] 

&$&m&. 'Sjll^gtCML/, SDH (Synchronous Digita 
1 Hierarchy) ^OTlfceiiMtS. 
[0 0 0 2] 

SDH (Synchronous Digital Hierarchy) # 
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ttSfejCEWTWU SONETi:bt«ffl$*lT33U, 

ITU — T (International Telecommunicat 
ion Union — Telecommunication Standard 
ization Sector) T'&Wj&tMj t>tlX V*fcV*4r»##< , ^(DJ; 

[0 0 0 3] 

HI S D Hfelgf ®-M©It0l:^t. £-£flH©^ 
10~13it ^tClS3*©HJHte33l i E^a.-^/STM-n. (Synchrono 
us Transport M o d u 1 e ) ©j3l5Mg&fTV^ #>gp<fc *J gfg Lfc 

fc^gPicmm-So ^skw©^^*^si«i 7~2 ott, ^jcfijftorajBesi^ 

^-;bSTM-nft»2Mb p s (Dft^^--^ KZ>j££te&fTW ^§P<fc »J 
ft bfcBIIs^^a-^STM-nJtliEMb p s r-£*n 
hXtJfBia§api 5i:ML> # n* ? h&tfUffigp l 5 frb 

«J&Sn*RJB*K39l i ES?3.-^/S TM-n Sfeli2Mb p s (D^^ZL—y h&ft 

[0 0 0 4] 

# 7x7x- X5rO}fr£ 2f £ 0 NMS (Network Management 
System) ttJK^ti^ & ^ >f * n n > \f - * 2 2 {CS*tJ-r& 0 
[0 0 0 5] 

vm^m-t* mm*p. $>^y— x>f >*7^-^as (Timing so 
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urce Interface) 3 211 0-f>^7i-7. 
#fg£3fo 0 mm^U^^mS 4fc£3 2. 7 6 8MHZ + 4. 6ppm©^^ 

* H^»«*-e& U > ftU? u v V tt # >f ^ > **y - ^ £ itt 

[0 0 0 6] 

EC (Equipment Clock) MIHflU 3 6 ECf0^-f^>f 
V-X (##^^>Mffibfe^n^^) Sr^-f $>^y-x^as3 8^e>©«^ 

tcj: y-9J 3jx-;i/K>r-A-g|J4 0&. Eciffl^^f^>^y-x^ 

[0 0 0 7] 

EC£f»4 4 &mn? u v ? &z$mn# u v # izmmistcE c 2Mb p s& 

tfEC2MHzS4MS. EC2Mbps^LC2Mbpsi:{l # 

Jfetfy W^-^fc^tofc^l/- h 2Mb p s *K EC2MHzWL 

C2MHz^H Mi2MHz0^n>^T^So K3#iaP4 6 tt, 

^DZi>tf;i-#2 2©:/nif^3->^B&Cj; »Jfl^m;£r£ E C£f&$S4 4 
^e>©M# ; feb<»LC^g|S4 8^^<Z)##iC^jy#^§ 0 
[0 0 0 8] 

lc£j»4 sit, hcmmus ox*m$izftt=.*>{ $>>?y-*izmfflvt=. 

LC (Line Clock) 2Mb p s WLC2MHz IWS. L CM 
[0 0 0 9] 

SSM^gfl5 2&. Lfef^(Z)[lMI$:itSSM (Synchro 
nization Status Me s s age) i?:iV^<t5fc«!)©D 0 p 
KM (Quality Level) lC^g|-f £„ S SM/txHM 5 4 S 
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[0 0 10] 

b * e> i: -r s ran 

&e©;#5£#mv>&*lT£fc#, 99¥6BCITU-T G. 7 8 1 (Syn 
chronization Layer Function) j$Wt& £ tu 31 CO 
t&^lC^^-frT V^fcWfltffc < &o fee 
[0011] 

fl£#«tt©fi»B»tBK:;l3V*T, ^9$ 2Mb p s S SMflMBttr S/a-A KS S 
M«ffij£ttT?&ofc#tt^fc:i: y>f S SMfctetfj&fiirKIfclK STM 

-n S SMtiMg&>f SM»tB£ttT?&ofc#te#JC J: U T 

a b 1 e»tB;Ett*e&o:fc#Q L-D i s a b 1 e Hfg#xI#tUC& *J , afc-/!/ K 
[0 0 12] 

IBS: ITU-T G. 7 8 ltfr^tC^i-S^^mSrii^Sr.tSrg^^'r 

So 

[0 0 13] 

Mb p s S SMmmtLX. KS S M#|glC-f ^ > ^ S SM^|g 
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[0 0 14] 

Tm-om&izmms sM^m^jt.-t^um^^-t^z.tiz^ y, giy ©&v> 

[0 0 1 5] 

^^^•rs^2^a5i:^^-tsr £&C± y, STM-n SSM*||gi:bT 
[0 0 16] 

± x <d * <i ^ y ff y - x © Hr 5: & ffi b t # >f ^ > y - x © w x. & ft e> ^ 2 

faSBffl l fffti:l2 £ Zmm? 3 SjRffi £ zm? Z> Z. H ic J; 

^5>^;-XUfx.tQL-E n a b 1 e^fgtCQL-D i s a b 1 e 

[0 0 17] 

ft o ZttfT'^Z* 
[0 0 18] 

LMftzftozttfT-gz. 

[0 0 1 9] 
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izi. y ^-;i/F^--A-M©>^U fey -fey htsllI^7U-7> ; E - K£ 
jg^-r-sr £fc£ y. es&aMR^y -?>=e- F£*i#nl-£:i£#T*£So 

[0 0 2 0] 

- Kfc^#-rS3£{c<fc y, gmSjR^i * F^- KSrSISirr 

So 

[0021] 

»#^9KiaB*©»wtt, t&!Be»»iKmi f^- F^taSE*-;^ 

y &3g*r&Rtt «5fcl£ta£ Stifc^T <Z) * -f ^ > i^V - * © Brfc ck y * - ft 

-a-^- Kjcai#*r*e»38^2 ^ k^- fic^-tsci^icj: y % *g 

[0 0 2 2] 

Ftf - A- ffl * y © 5S*r#-»*» K: & W S ^Sfc^lgJt 3 *i fc±X <D # >f $ > 
^y-^CDWJcj: »;t«fSB©»38iK7y FJc^-rsci £ic J; y, 
Mi2a«^ f^- FA^jiAnbfegi&^^y-^^^E- Ktc»#-r*^i: 

[0 0 2 3] 

M*ffif«fM v>r * n n > tr^L - # i?^— ^ -rs d t ^-ess. 

[0 0 2 4] 

fsfflS 1 3 tclB^©^^T'tt, BfflSM'#fl§v-r VuziyVz.- 

[0 0 2 5] 
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#i3i 4 izmmoftwviz, wvm^&m^m^ mmumm^^^uziy^ 

[0 0 2 6] 

^©^n^^SSr^-To *>f ^ >^y-^>f >*7ai-^aJ (Tim 

ing Source Interface) 6 2it #S#^f ^ >£f y — 

*>f$>yy-xMS*itfiy, ffi5fe^i~4 (Pri 1~4) ©igit^ny 
#£EC3MR»6 6C«*&U S5feSl~4 (Pril~4) tf)^-f>*n*y? 
SLCaR*8 0tft»t*. ra^ny^l64»3 2. 7 6 8MHz±4. 
6 p pm©l*»*n v*&£j*^£M38fi»T?&»K ftSP* O *y ? tt# -f > 

[0 0 2 7] 

EC (Equipment Clock) jg^glS 6 6 ECf©^>f5>^ 

-^f*- pll7 2& e cmsiB 6 6 TZm&liS tut * 
<< ^yw-xzmmt it, n*y*EC&#-f^ >yy-^CHHS-tt 
£fe#>lc^tt?>*iTv>£., ECM7 4 l±I£S*ny *3ttJME«*n ^ ^ich 
ilfei'D^EC2Mb p s&tFfi#EC2MHz!fe§j«t5. i E- F3»R» 

< l c 7 8 t> ©te#tc3J y * o 

[0 0 2 8] 

lc^7 8«, Lca*?as8 o*ea^3*ifc4r>f ^ >^y-^jcraaiufc 

^DyHC (Line Clock) 2Mb p sStfff LC2MHz M 

-T£ 0 LC5i^8o«, LCi«D^>f ^>^y-x?:^-r^>^y-x^^p 
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5t3*lTV^#>f ^ >^V-;*<Z>&Jtji[ (QLrQuality Level) 
&Jt«U r©tt«JI6**Cf&CTEC3gaR0 6 6 L Cjl^gp 8 0 <Z)^W;t$J 
«K3#SW CONTS4«t«. rCff^ffSW CONT«^S^S 
9 4 &51bTECaSl«P6 6, L C»*R» 8 0 -ttl^fltC^J&S tl*. 
[0 0 2 9] 

SSM3ESiaS8 2tt, SteLiMl-J§-©H8MKJII&*"r S SM (Synchro 
nization Status Message) I5:lSt^I< fSfefeCiS 
(Quality Level) tCSEiftUT * >f S > ^V-^»^aP 6 8 IC 
WS„ SSM;t^M8 4it S SM^*©ffltt&fr3. *WA:*>f 

8 ^SA*ff2Mb p &RXf9U+/9 2 MH z (Dj yfyai- 

[0 0 3 0] 

3Z1T% 2Mb p s©^ffiSAA©S SM«IBK:oV%T3WI , r<5. 2Mbps CD 
^SPA*##C07 U-A*jSttH4 tCa*-r J^tCfc-aTV^S. 2Mbps <Z>v;i/ 

£PjtTF&8 7l/-A^^Y;Vf 7 l/-AIIilPf^. £-*tf>:7 1/-A&3 20) 
*>fA^nyh-e«)*S*lt«»;, fta©dt>fAXnyh (Time Slot 
0) tC? (FAS, NFAS) &tfO H B ##jfilI3*lT ^S. 

[0 0 3 1] 

H5tt, ^^Iz-ACO^feHICD^-f Axn y h (Time SlotO) <Dm& 
%m~?o 1^0 cf> El, E2&CRC-4 (Cyclic Redundanc 
y Check-4) ht'fey, AliRAI (Remote 

Alarm Indication) \*y h*e&£„ 4fc, &CR 
C-4 fc^y hTr&tL Sa 41 ~Sa g4 fcfcS SMCDizt^lC^fll'tSX^Tbf 
>y SSMt±t7*V^7l/-A (SFM) ^® S a n 1 ~ S a n 4 ( 

n = 4~8) ©4 If y MCflKJt;3;ftT<*. MS BiiS a fl : t'L SBttS a n 
4 if©S a n j'-S a n4 ©S SMSrttffi"r«^ttW*KSJC«J:S 0 S 
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[0 0 3 2] 
[0 0 3 3] 

06lC&V>T, B/U3P10 0te, *WJ: 'JM§tl-5 2Mb p s £>A>f/K- 
^#-^$:^L-/K-^##lC^mi-So 2Mb p s (DA^f iH-^m^t>^^ 

Uy^^^mm-t^mm%^LX^^> 0 HDB3DECS102H 2Mbp 
sf^HDB 3^fljT^e>*lT HDB3f#§:tW^ 0 MM 

mm&ift&l 0 4il t^$tlfe2Mb p s©i#0«f5:^{fSbTS SM 

©^ntr^a^>^s rpRov ssmj ic j: »JMx.fc£" oo l o" 

[0 0 3 4] 

*«Wea6inS*lfcCRC-4ai9-|ftffi9Sl 0 8Wu b-A©CR 
C-4^bC 1 ~C 4 MLti7-?:Mt5i:#i^l 1 2{CM^-TS 
o S SM^m^Sl 1 0»2Mb p s##tcS8^S*lTV\«S SMfi&iffiLT 
$mmi 1 2 12H gilfcS SM<Z>3^©#^£Jfc.5 

$fS SMffifcbTSSM^r^flU 1 4 e> =3 ^ a -> ^ S rsSM 

MONj 7?V>f 9nziZ/\Za.-9 2 2 JCjtfclS*l* fc&JC, 1 1 6 lC#fcjj& 

3*1*. 

[0 0 3 5] 

jgftffii l 6tt, v>f ^nn>bf a-df 2 2<D^ntf yg-^^B ri nc 
/ASS SELj tCJ:y, fit«aPl 1 2**e>©>f>357^>^SSM, 

us?** i o e^&orS'a-AKSSMov^fti^&iiRbts sm/ixm? 

S 8 4lC3l^Ji"Sc 
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[0 0 3 6] 
[0 0 3 7] 

®8^CfeV^T, ft&K5&mft|S 1 2 0 TO^jH^ Vzl-A, S TM- n <Z) m 
Hif^ffil/T, S/a->^B TAlarmj ZMft-t 2> UPkK, 

SSMAXfflW&IZZ, $>^y-X/UWS51 2 4{:l^f5„ 
, Sl/Uhtffi^l 2 6tt, H« : E^-;i/STM-n©MSOH (M u 
ltiplex Section OverHead) S 1 AW MPt> 

S SMiBSrttffibT, SSM^—^m 1 2 8^£>35|:&^fsbT^£-f >^7^ > 
SSMffcLT3>f>f'>3->^g TSSM MO N j fCjffifcrr* fc&JC, 
mUBi 3 ocMt«. 

[0 0 3 8] 

^Hs^^a-ASTM-n (n=l/4/16) ©SSMHItt, 0 
1 0lC^-r:7#-Vy h©MSOHft©S l/H MC £oTte3t£*lT<£> 0 S 
1/W H£T&4 Ify h^S SM£ bT5£^£*VT^£ (I TU-T G. 70 

7 9. 2. 2. 113) . S 1/W h©_L&4 Ify M*(eJ9 3*lfcV\. 
[0 0 3 9] 

H8JCfcV*T, #MSB13 2«:, STM-n0i^f)ia}lfc?D>^&, 
#>f ^ >^V-Xi:l/T0 2. 0 4 8MH z Jt^Mlt^>f 5>^y-x;U 

951 5 i:S SMfSOSf 5:ffotV^S SM;U0fflH5:ft^ o 
[0 0 4 0] 

PLL13 6ii, SS^D'^&lifcU STM-n{f}ij5:gi^n7^i: 
IM£i±£ 0 S 1 M hjf 3 8 It. S SM;UHWl 2 2^f,©S SM 
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m$k*. STM-n0MS OHftfC&S S htC#A"r<5. ± 1 W AgP 1 3 4 

tt, ^nifi?g->yS@ rsi ENA/DISJ 

2^*>(£><fifg&CJ; »J, S TM-n #>M S O HffcJlC&S S l;W MC^A^S S S 
MW«Sr^tf y h 1 IC-T-So 
[0 04 1] 

ITU-T G. 781 5. 4. 3 ^teHOT^M^o. S TM- n <D 

1 4 OftlWBIRffil 3 0 £*£;&nLTV>S 0 Ui?x^l4 0tci± 
v^r ?nzr>hr:x-# 2 2®yntfi/3->^S rpROV SSMj tcfcy 
MX-fcT 0 0 10" teEOTis^-l* KS SMtejWSfcSn*. 1 3 0 & 

, yn^a->^s r inc/ass selj kij:*;, si/<Wh&rm§p 

S SM(DV^*i;^£31#{LT S 4 tCMfcrTSo 

[0 0 4 2] 

fle*tt#JCSSM4iS:|gtj|LfeS«ffi (Quality Level) *m.U 
U ZLM$mt\st~Z.HKm-3^T*>( ^>yy-*tf)-$J# QL (Qu 
ality Level) -EnaHelMofe^ ITU-T G. 7 
8 1(5. 12. 2) T?W:Q L-D i s a b 1 e litg<Z>H^£ tlT 
[0 04 3] 

QL-Enableifglt S SMf?:IiLfeSI«/S i g n a 1 Fa 
il via QL-Failed (ot»J, SSMfi^^Mtt^f 

JBTfSfcvO (ra-QL^i!t©^'a•^i«$ l £^^^^^) 

[0 044] 

3*UC*fU QL — Disable lifgte: Signal Fail 
«T*£&V^ /MftS (ll-QL#«ffc<Dt§li?te@ftg#igV^) /^3?> 

X <Z)-i0#*. # ffiW 2 tl -5 % © T? fe £ . 
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[0 04 5] 

6 2y^e>ffi;fr£;ft&ECfl!i<7)^$:<7)#>f $y ?v-*<D#yy%im : &fti>^ #v 

[0 0 4 6] 

^ytfy-^mmmG 8 tcteigi i &cat-r saunas 9 4t>mn^tix^^> 0 

>iffif^EC/LC DWN DETt, S SM^mSP 8 2 ^ ^>^fffi (Q L 
) ££y&£*lTV^„ 4 «^>f ^nn>tfzL-^r 2 2©^Dtfi/'3-> 

PTRMifi r Q L — Enablej ©ft^Jia&JMS&jR&U V-f ^ a n > If :a. 

2 2©>^ntfS;a->^@ TQL-Disablej <Z>#-£&^ 
i#EC/LC DWN DET&MLt, E CjgftflJ 6 6 Jktf L CW 8 

[0 0 4 7] 

iC^<fc^tC^>Tv^n>y^(D2M«SJWl^tC^ft>nsai^i&#T^ofc*^ I T 

u-t g. 7 8 i 5. 8mz&mmm(DmwT*tewmz./-®vmLmftvte 

^i^Hold-of f Time/Wait to Restore Tim 
e #M^£*lT^£ 0 
[0 0 4 8] 

ass e&tfLcmmua otcDmicummv 4 -km?, mm^m^^m^mm^- 

(DUm^^K ECM9S6 6^^LC^SP8 OlZMfttZ. 
[0 0 4 9] 

^ -r ^ yifv-xmmm6 8 01 4ic^-rj;e»tc, (p r i) i~ 
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4<D&m-%<D&$tm (Quality Level) £Jfc«UT«%fiR'fi!#ffi 

^ </hsvo mftm (Pr i) <Dm^zmm-?z>tyWji%}fflm^z£.m?z>o z 
niz&vT. mmzmftm (Pri) KDmwmm^n^t>\ z.<Dm%,m (p 

ri) 1 0DM#©a^ffi^2^^ 6 1C{£T-T5£, # >f ^ > f V - * 3B#lfflS 6 8 
tt*>f "7^Dy^©2MSiart^aM'fli^2T^Sffi$ , c^ (Pri) 3©M#£ 

tea (Hold-off time) HI^ffi£l$WJ**SLfci:#K:te# 
3£ffc#£lftS*lT, EC WISP 6 6&tfLC*gMS8 0 lC«j(&S*l*. ±flBtf>m 
Timm (Hold-off time) &V-f ? n 3 > fcTrt - # 2 2^bSg^$ 

[0 0 5 0] 

#>f ^^v-xw^e 8&. hi sic^-rj:?^, Mst^ ( 
pri) 2<Dm^zmiRLT3$v. gM(Pri) i cdm-^ ©aic^tf 6 & e> 

2{C±#££, i= >**V-X31MS6 8l l Z*'{*WUv ?(D2ffim£MHK& 
It^2t^Si$tI (P^r i) l©#-^€:aiR'rSflJ#^.ia»«#&^-r« 
. I0ff liM§P9 4t*M^ra (WTR time:Wait To Re 

store time) flJ^Mje^lfflfipKlbfc £ £ ICfg-if M^£Bfc 

sut, Eca^au6 6xtFLcaiRaj8 otc««&ati*. jiiaom^^^ (w 

TR time) ttv>f ?nn>tf3.-#2 2# &»JtS*lfcffiT&«. 
[0 0 5 1] 

«*©HJ0»T*ttHl 6JCjS-rJ:^K:, SfiiW7y-9>=E-K (Forced 
freerun Operation Mode), SMfrS^RflyS^- K (A 
uto Selection Operation Mode) ^©Sill^n 
»y 9 F^E — K (Locked Mode), %M % M1Rft-)V F#-/1-^- K ( 
Holdover Mode), SUM* — A' K* — F (Forced 
Holdover Operation M o d e ) CD&^E- KT*&}^!^£ 
fXoTV*fc#, ITU-T G. 7 8 1 6. 3^lCli, 0 1 7 IC^t" <fc 5 
&W&%MMr£- FlC £16^:7 U-^>^- F (freerun Mode) 
iSISiRf lO'^Kt-K (Locked Mode acquiring 
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holdover memory) tfj&tiQ£ZlX V^„ 01 6, @1 7 

[0 0 5 2] 

® 3 lC^-r#UK3#^3SSP 9 6T*H ^g«WiSA$tl^*\ 3ft 
SMIWiy!^- K^bJR*©*!^ (MANUAL/FORCE) tC£'J, E 1 7 {C 
jfr?r&Mmv:p3&9Uy>r (free run) fejgiR-r £§£$57 V K 
(Forced freerun Operation Mode) 2 0 0il& 

[0 0 53] 

TAUTO S ELECT j &fg5£-rS£, SlS^7'J-7 
>?-F (Auto Selection Operation Mode f 
reerun Mode) 2 10i:&S o Z.<Z>&WM1R~7 U — ^^^E— F2 1 0 

— ^/K*-A— M©^=Ey «U "fey h£*lS 0 
[0 0 54] 

&l&jg#i3l in«^ K^E- F (Locked Mode (Acquiring 

Holdover Memory)) 2 20H m&i$Z 4 ^ > V — ;*0>^5fc 

js&sgjeLfcieifeTf, F^-A-ffl©^^u (*-/!/ K*~-,*-as 7 oic 

-F (Locked Mode (Holdover Memory Acqui 
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